A number of bacterial enzymes, several of which have been shown to be surface-localized, have intracellular protein inhibitors (Swartz et al., 1956; Glaser et al., 1967) . The function(s) of these inhibitors has not been identified, though two possibilities have been suggested (Glaser et al., 1967; Hartley, 1974) . One way to understand the role of such inhibitors would be to examine a situation in which the enzyme is present and the inhibitor is not. Escherichia coli possesses a periplasmic UDP-glucose hydrolase, which also has 5'-nucleotidase activity, and also synthesizes an intracellular inhibitor of this enzyme. However, in contrast with other Sulmonella species, Salmonella typhimurium does not possess such a periplasmic enzyme, although it does synthesize a membranebound UDP-glucose hydrolase (Neu, 1968; Glaser et al., 1967) . This enzyme differs from the periplasmic enzyme of E. coli in several respects, most notably in that it lacks 5'-nucleotidase activity. It may be predicted that, since Salmonella typhimuriurn does not normally synthesize a periplasmic UDP-glucose hydrolase, it would not possess an inhibitor for the enzyme. However, a strain of Salmonella typhimurium that does synthesize the periplasmic enzyme can be constructed by transfer of a suitable F' factor from E. coli. We have examined Salmonella typhimurium F-, and alsoan F-13-containing strain that synthesizes the E. coli periplasmic UDP-glucose hydrolase, for the presence of an inhibitor of this enzyme, using several criteria. We have ascertained that in fact the F strain secretes the UDP-glucose hydrolase.
In the work described below we always measured the 5'-nucleotidasc activity of the UDP-glucose hydrolase. When ultrasonic extracts are prepared from E. coli, the 5'-nucleotidase activity is inhibited (Dvorak era/., 1966). and we find about 20% of the full activity;. 100% activity is seen either by heating, since the inhibitor is preferentially thermolabile, or by releasing the enzyme during the formation of spheroplasts. By contrast, extracts of Salmonella typhimurium F-13 usually contain full activity, although occasionally only 50% is found. This result, though equivocal, indicates that little or no inhibition is present in this strain. However, if an extract of the F' strain is added to a preparation of 5'-nucleotidase, pronounced inhibition of activity is observed, as with E. coli (Melo & Glaser, 1966; Dvorak et al., 1966) , 0.94mg being sufficient to inhibit 90% of the activity. The inhibition was approximately proportional to the quantity of cell extract, and was 3-5-fold less than with an equivalent quantity of E. coli extract. The inhibitor was identifiable as a discrete peak on Sephadex chromatography. It has been possible with E. coli to demonstrate the presence of a complex of E. coli inhibitor with 5'-nucleotidase by using Sephadex chromatography, the complex being eluted earlier than the free enzyme (Melo & Glaser, 1966; Dvorak et al., 1966) . If this experiment is performed withSalmonellatyphimurium F'-l3,acomplexisreadilydemonstrated, thus providing good evidence for the presence of inhibitor in this strain. The activity of the complex is measurable without heating in most experiments, whereas in some experi 555th MEETING, ABERYSTWYTH ments an increase in activity is obtained after heating for lOmin at 45°C. We interpret this as indicating that the complex is readily dissociated, which is consistent with the apparent lack of inhibition in ultrasonic extracts.
The role of this inhibitor in Salmonella typhimurium remains unclear. One obvious possibility, however, is that it is related to the membrane-bound UDP-glucose hydrolase. We suggest that in both E. coliand Salmonella typhimurium the inhibitor Serves to inhibit any UDP-glucose hydrolase that becomes localized internally (Hartley, 1974) as a consequence of its biosynthesis. However, the earlier suggestion (Glaser et al., 1967 ) that inhibitor plays a role in regulating the breakdown of intracellular UDP-glucose is also possible.
This work was supported by the S.R.C. Certain bacteriophages of Escherichia coli and Salmonellu require the lipopofysaccharide component of the outer membrane as a receptor for attachment to the surface of their host (Lindberg, 1973) . Further, such bacteriophages have specific requirements for the presence of certain sugar residues in the lipopolysaccharide structure; some bacteriophages also require the absence of certain sugar residues as well as the presence of others. We have isolated many mutants of E. coli that have become resistant to some bacteriophages and sensitive to others. It is predicted that some of these mutants will possess a lipopolysaccharide structure that would interact with certain plant lectins. Lectins are proteins that interact in a highly specific way with polysaccharides bearing a particular terminal sugar residue (Sharon & Lis, 1972) . Concanavalin A interacts with non-reducing ol-D-ghICOSe or a-D-mannose residues (Smith & Goldstein, 1967) . The result of such interaction is cell agglutination (see Nicolson, 1972) , and, with Gram-positive bacteria, the inhibition of adsorption of certain bacteriophages that require as part of their receptor glucose or N-acetylglucosamine residues in the wall teichoic acid (Archibald & Coapes, 1972; Birdsell & Doyle, 1973) . In addition, we may ask, in the case of E. coli, whether such an interaction causes any damage to the outer membrane structure. We have found one mutant class of E. coli K12 that is resistant to bacteriophage U3, but sensitive to bacteriophage Br2, and that interacts with concanavalin A. Thus, in contrast with the wild-type, these cells are strongly agglutinated in the presence of at least 50,ug of concanavalin A/ml. Surprisingly, however, the agglutination requires Ca2+ ions, which has not been reported to be the case with Gram-positive cells.
The adsorption of bacteriophage Br2 to the mutant cells is blocked by concanavalin A, the rate of adsorption being approximately proportional to the concentration of lectin. This effect of concanavalin A is reversed by a-methyl glucoside, a known inhibitor of the interaction of concanavalin A with polysaccharides and animal cells. Since bacteriophage Br2 requires glucose residues for adsorption, at least in Satmonella typhimurium (Wilkinson &Stocker, 1968) , these results are expected, since the concanavalin A mole-
